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The results already obtained by the Illinois Experiment Station 
from different crop rotations and different methods of soil treatment 
on the ordinary prairie land of Central and Northern Illinois are 
plainly of such importance to the agricultural interests of the State 
that it seems advisable to issue this preliminary circular at the present 
time. More complete data will be published in bulletin form at the 
close of the season, but that will be too late to be of use during the 
present season to those who wish to apply soil treatment before plowing 
this fall. 
THE SOIL 
The soil on the University farm at Urbana is the ordinary uark 
prairie soil, the most common type in the corn belt of th'is State. On 
this particular field it is a dark brown silt loam, very similar in chem­
ical and physical composition to the general average of the naturally 
well surface drained prairie soil in Oentral and Northern' Illinois. 
HrSTORY OF THE LAND 
It is known that this land was in pasture from 1876 till 1894. In 
the year 1895 the land was divided into tenth-acre plots lying in seven 
stdps, or series, of ten plots each, which were then cultivated in corn 
during 1895, 1896, and 1897. Threeof the series, numbered 100,200, and 
300, were cropped irregularly during 1898, 1899, and 1900, chiefly in 
clover, oats, and cow peas. The four series, numbered 400,500,600, and 
700, were continued in corn till 1900. 
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PLAN OF EXPERIMENTS 
In 1901 three systems of cropping were begun: (1) a three-year 
rotation of corn, o~ts, and clover on tllree series (100, 200, and 300), each 
crop thus being represented each year; (2) a two-year rotation of corn 
and oats upon series 400 and 500; and (3) corn only as a continuous crop 
upon series 600 and 700. 
Each series was divided into ten plots and various kinds of soil 
tr~atment are being applied to the different plots. 
Lime is applied to certain plots in the form of ground limestone at 
the rate of 2000 pounds per acre once every six years. 
Nitrogen is applied to certain plots in the continuous corn series 
only (600 and 700) at the rate of 100 pounds of nitrogen per acre per 
annum, about 700 pounds per acre of dried blood being required to 
supp1y the nitrogen. (To maintain the nitrogen content of the soil for 
large yields this application must be increased.) 
By legume treatment is meant the growing of legume catch crops 
in addition to the regular rotation crops. On the rotation series (100 
to 500) nitrogen is. supplied only by growing legume crops or catch crops 
or by farm manure. 
Phosphorus is applied at the rate of 25 pounds per acre per annum, 
the application being made all at once for the rotation, 600 pounds of 
steamed bone meal being applied on~e in three years in the three-year 
rotation and 400 pounds once in two years for the two-year rotation and 
also for continuous corn. On certain plots natural rock phosphat,e is 
being substituted for the steamed bone meal, equal money va1ues being 
applied; namely, 3 pounds of rock phosphate in p1ace of 1 pound of bone 
meal. (A 100 bushel crop of corn removes 23 pounds of phosphorus from 
the soil, 17 pounds in the grain and 6 pounds in the stalks.) 
Potassium is applied in the form of potassium su1fate or ch10rid at 
the rate of 40 poqnds of potassium per acre per annum. If the soil 
needed potassium even this application would supply m.uch less than 
the total crops remove. (A 100-bushel crop of corn removes 71 pounds 
of potassium from the soil, 19 pounds in the grain and 52 pounds in the 
stalks. ) 
RESULTS OBTAINED 
The tables give some of the signifiaant resu1ts obtained from these 
experiments. The results given in the last column under the heading 
"Gain from treatment" are computed from the 1904 yields corrected 
by the earlier five-year record. Fur example, the average of plots 701 and 
702 for 1904 was 76 bushels of corn per acre, or 36 bushels:higher than 
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t h e  4 0 - b u s h e l  y i e l d  o b t a i n e d  f r o m  t h e  u n t r e a t e d  l a n d :  b u t i t  w i l l  b e  s e e n  •  
t h a t  b e f o r e  a n y  t r e a t m e n t  w a s  a p p l i e d  t h e  f i v e - y e a r  a v e r a g e  o f  t h e s e  
s u b s e q u e n t l y  t r e a t e d  p l o t s  w a s  4  b u s h e l s  a b o v e  t h a t  o f  t h e  u n t r e a t e d  
p l o t s .  C o n s e q u e n t l y  t h e  " G a i n  f r o m  t r e a t m e n t "  i s  r e d u c e d  f r o m  3 6  t o  '  
3 2  b u s h e l s .  
T A B L E  1 .  C O R N  Y I E L D S  F R O M  C O N T I N U O U S  C O R N  P L O T S  
I n  p a s t u r e  f o r  a t  l e a s t  1 8  y e a r s  p r e v i o u s  t o  1 8 9 4 .  C o n t i n u o u s  c o r n  
s i n c e  1 8 9 5 . )  
S o i l  1  5 - y e a r  a v o  
Y i e l d  I  * G a i n  
p l o t  p r e v i o u s  t o  I  T r e a t m e n t  a p p l i e d  s i n c e  1 9 0 1 .  
i n  f r o m  
N o s .  t r e a t m e n t  
1 9 0 4  t r e a t m e n t .  
6 0 1 ­ 2  6 3  b u .  
N o n e  .  .  . . .  .  .  .  .  .  .  .  . . .  .  . .  . .  . .  4 0  b u .  o b u .  
6 0 3 ­ 4  
6 5  b u .  
L i m e  .  . .  .  . . . . . . . .  .  .  .  . . . .  . . .  4 7  b u .  5  b u .  
6 0 5 - 6  7 0  b u .  
L i m e ,  n i t r o g e n  .  .  . . .  .  . .  . .  . .  . .  5 1  b u .  
4  b u .  
- ­ -
- ­
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6 7  b u .  L i m e ,  n i t r o g e n ,  p l l o s p h o r u s  .  .  7 6  b u .  
3 2  b u .
7 0 1 ­
7 0 7 - 8  7 0  b u .  L i  m e ,  n i  t r o g e n ,  p h o s ­
p h o r u s ,  p o t a s s i u m  . . . . \  8 1  b u .  
3 4  b u .  
* B a s e d  u p o n  1 9 0 4  y i e l d s  a n d  a l s o  u p o n  t h e  e a r l i e r  f i v e - y e a r  r e c o r d .  
T A B L E  2 .  C O H N  Y I E L D S  F R m f  T W O - Y E A R  R O T A T I O N  
( P a s t u r e  f o r  a t  l e a s t  1 8  y e a r s  p r e v i o u s  t o  1 8 9 4 .  C o n t i n u o u s  c o r n  1 8 9 5  t o  
1 9 0 0 .  C o r n  a n d  o a t s  r o t a t i o n  s i n c e  1 9 0 1 . )  
S o i l  1  5 - y e a r  a v  
Y i e l d  I  * G a i n  
p l o t  p r e v i o u s  t o  I T r e a t m e n t  a p p l i e d  s i n c e  1 9 0 1 . t  
i n  f r o m  
N o s .  t r e a t m e n t  1 9 0 4  t r e a t m e n t .  
- - - . - - - - - - .  - - 1 - - - - 1 - - - - ­
5 0 2 - 3  
6 5  b u .  N o n e  4 9  b u .  o b u .  
5 0 4 - 5  
6 6  b u .  L i m e  
4 7  b u .  
- 3  b u .  
5 0 6 - 7  1  7 2  b u .  
L i m e ,  p h o s p h o r u s  . . . . .  . . . . .  ' 1 6 7  b u .  I  1 1  b u .  
5 0 8 - 9  6 8  b u .  L i m e ,  p h o s p h o r u s ,  p o t a s s i u m  .  6 3  b u .  1 1  b u .  
* B a s e d  u p o n  1 9 0 4  y i e l d s  a n d  a l s o  u p o n  t h e  e a r l i e r  f i v e - y e a r  r e c o r d .  
t S o m e  l e g u m e  c a t c h  c r o p s  h a v e  b e e n  g r o w n  o n  N o s .  2 ,  4 ,  6 ,  a n d  8 .  
--
--
-----
---
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TABLE 3. CROP YIELDS FROM THREE-YEAR ROTATION 
(Pasture for at least, 18 years previous to 1894. Continuous corn 1895 to 

1897. Irregular cropping 1898 to 1902; corn, oats, 

and clover rotation since ]902. ) 

Soil 3-year avo r 1903 1904 1905 

plot previous to I Treatment applied since 1901. corn, oats, clover, 

Nos. treatment I . bu. bu. tons.t 

i 
201 60 bu. None .. .. .......... .. .... 73 46 .92
I202 64- bu. Legume* . . . .. . . ...... . .. . . 76 52 .88 

I 
204 61 bu. Legume, * lime . . . .. ... . . .. . 1 71 4-8 .96 

I 
._­
206 64 bu. Legume,* lime, phosphorus . . 84 60 2.00 
208 58 bu. Legume,* lime, phos- 60 

plJorus, potassium . .. 87 2.20 

*One catch c rop of c love r ill the corn in 1903. 

tAir-dried to co nstanL weight. 

From the data given in these tables and from much otherinforma­
tion already obtained (see Ci rcular 87), we must conclude that unless we 
have unlimited quantities of farm manure the two things necessary to to 
successful and satisfactory improvement of the ordinary Illinois prairie 
soil are legumes and phosphorus. The most marked effect of legumes is 
seen by comparing the two-year and three-year rotations. In 1904 the 
four duplicate plots in the two-year rotation reported in Table 2 yielded 
49 ,47,67, and 6:~ bushels of corn respectively. while the corresponding 
plots in t,he three-year rotation during the same year yielded 75, 86, 96, 
and 95 bushels, respectively, an average increase of 3lt bushels in favor 
of the three-year rutation. 
As a matter of fact two acres of corn without soil treatment in the 
three-year rotation yielded as much (150 bu.) as three acres in the two­
year rotation (147 bu.) durmg the same year. 
CLOVER LIBERATES PHOSPHORUS 
We should always bear in mind that growing clover or other legumes 
in rotation and as catch crops will not completely and permanently 
maintain the fertility of the soil and in fact that it does not even now 
yield the greatest possi ble profit, because the chief effect of clover upon 
succeeding corn crops is due to the liberation of phosphorus from the 
limited supply in the soi 1. 
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P L A T E  2 .  C L O V E R  A F T E R  O A ' l ' S  W I T H  L B I E  T R E A T M E N T :  U R B A N A  
S O I L  E X P E R I M E N T  F I E L D ,  1 9 0 5 .  
B y  r e f e r r i n g  t o  T a b l e  1 ,  i t  w i l l  b e  s e e n  t h a t  t h e  d i r e c t  a d d i t , i o n  o f  
n i t r o g e n  a l o n e  p r o d u c e s  p r a c t i c a l l y  n o  e f f e c t .  L i m e  p r o d u c e d  a  g a i n  o f  
5  b u s h e l s ;  a n d  l i m e  a n d  n i t r o g e n  t o g e t h e r  a  g a i n  o f  o n l y  4  b u s h e l s ;  b u t  
w h e n  p h o s p h o r u s  w a q  a d d e d  w i t h  n i t r o g e n  a  g a i n  o f  3 2  b u s h e l s  w a s  
p r o d u c e d .  
I n  t h e  t w o - y e a r  r o t a t i o n  a  g a i n  o f  a t  l e a s t  1 1  b u s h e l s  i s  d u e  t o  
p h o s p h o r u s ,  a n d  i n  t h e  t h r e e - y e a r  r o t a t i o n  p h o s p h o r n s  i n c r e a s e d  t h e  
y i e l d s  o f  c o r n  a n d  o a t s  b y  1 0  b u s h e l s  e a e h  a n d  m o r e  t h a n  d o u b l e d  t h e  
y i e l d  o f  c l o v e r  i t s e l f .  I n d e e d  t h e  m o s t  s i g n i f i c a n t  a n d  p r o b a b l y  t h e  
m o s t  i m p o r t a n t  e f f e c t  p r o d u c e d  b y  p h o s p h o r u s  i s  s e e n  i n  i t s  m a r k e d  
i n f l u e n c e  u p o n  t h e  c l o v e r  c r o p ;  a n d  t h e  a c c u m  u l a t i n g  e v i d e n c e  s t r o n g l y  
i n d i c a t e s  t h a t  t h e  i n c r e a s i n g  f r e q u e n c y  o f  c l o v e r  f a i l u r e  i n  t h e  I l l i n o i s  
c o r n  b e l t  i s  d u e  i n  m a n y  c a s e s  t o  d e f i c i e n c y  o f  p h o s p h o r u s .  P l a t e s  2  a n d  
3  s h o w  t h e  e f f e c t  p r o d u c e d  b y  p l J o s p h o r u s  o n  t h e  c l o v e r  o n  s e r i e s  2 0 0  i n  
1 9 0 5 ,  a n d  P l a t e s  4  a n d  5  s h o w  t h a t  t h e  c o r n  e v e n  i n  t h e  t h r e e - y e a r  
r o t a t i o n  c a n  b e  m a r k e d l y  i m p r o v e d  b y  t h e  u s e  o f  p h o s p h o r u s .  
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PLATE 3. 	 CLOVER AFTER OATS WITH LIME AND PHOSPHORUS TREAT­
MENT: URBANA SOIL EXPERIMENT FIELD, 1905~ 
FOEMS OF PHOSPHORUS TO USE 
The phosphorus used iri these experiments was applied in the form 
of steamed bone meal, and there is no doubt that at present prices 
phosphorus can be purchased in that form and used with marked profit 
on this type of soil with proper crop rotations. On the other hand the 
fact 1.hat steamed bone meal costs $25 to $30 a ton, while raw rock phos­
pbate, equally rich in phosphorus, can be bought for one-third as much, 
has led several experiment stations to investigate the practicability of 
using the raw rock phosphate. Some of the results obtained by the 
experiment stations of Ohio, Maryland, and Illinois are reported in 
Circulars 6tl and 87. 
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P L A T E  4 .  C O B , N  A F T E R  C L O V E R  W I T H  N O  S P E C I A L  D O l L  T R E A T M E N T :  
U R B A N A  S O I L  E X P E R U I E N T  F I E L D ,  1 9 0 5 .  
P O T  C U L T U R E  E X P E R I M E N T S  
A  s e r i e s  o f  p o t  c u l t u r e  e x p e r i m e n t s  r e c e n t l y  b a r v e s t e d  a t  t h e  I l l i ­
n o i s  S t a t i o n  f u r n i s h e s  s o m e  a d d i t i o n a l  d a t a  o n  t h e  r e l a t i v e  v a l u e s  o f  
s t e a m e d  b o n e  m e a l  a n d  r a w  r o c k  p h o s p h a t e .  T h e  s o i l  u s e d  w a s  t h e  
g r a y  s i l t  l o a m  o f  t h e  L o w e r  I l l i n o i s  G l a c i a t i o n ,  a n d  w h e a t  w a s  t h e  c r o p  
g r o w n  i n  t h e  p o t s .  T h e  p h o s p h a t e  u s e d  i s  k n o w n  a s  t h e  " b l u e  r o c k  
p h o s p h a t e , "  w h i c h  i s  t h o u g h t  t o  b e  s o m e w h a t  m o r e  r e a d i l y  a v a i l a b l e  
t h a n  t h e  " b r o w n  r o c k  p h o s p h a t e . "  I n  c e r t a i n  p o t s  t h e  p h o s p h o r u s  w a s  
t u r n e d  u n d e r  w i t h  a  g o o d  g r o w t h  o f  c l o v e r ;  i n  o t h e r  p o t s  w i t h  f a r m  
m a n u r e ,  a n d  i n  o t h e r s  w i t h  p o t h  c l o v e r  a n d  m a n u r e .  I n  a 1 l  c a s e s  e q u a l  
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PLATE 5. CORN AFTER CLOVEU WITH LEGUME, LIME, AND PHOS­
PHORUS TREATMENT: URBANA SOIL EXPERIMENT FIELD, 1905. 
money values of bone meal and rock phosphate were applied, that is, 
the quantity of rock phosphate applied was three times the application 
of bone meal. 
Table 4 shows the soil treatment, the actual yields of wheat in 
grams per pot, the rate of yield in bushels per acre, and the gains from 
treatment. 
1 0  
T A B L E  4 .  C O M P A R A T I V E  E F F E C T  O F  S T E A M E D  B O N E  M E A L  A N D  R A W  
R O C K  P H O S P H A T E ,  I N  C O N N E C T I O N  W I T H  C L O V E R  A N D  M A N U R E .  
W h e a t  y i e l d s .
S o i l  
I n c r e a s e  
P o t  
' l ' r e a t m e n t  a p p l i e d .  
b u s h e l s  
N o .  
G r a m s  B u s b e l s *  
p e r  a c r e .  
p e r  p o t .  p e r  a c r e .  
1 0 1  
N o n e  . . . . . .  .  . . . . . . . . . . . . . . . . . . . .  
1 0 . 0  2 7  
1 0 2  
C l o v e r  . . . . . . . .  .  . . . . . . . . . . . . . . . . . .  
1 6 . 3  4 3  
1 6  
- ­
- - ­
1 0 3  
B o n e  m e a l  . . . .  .  . . . . . . . .  .  . . . . . . . .  
1 4 . 7  
3 9  1 2  
1 0 4  
R o c k  p b o s p h a t e  . . .  . . . .  .  . . . .  . . . .  .  
1 4 . 2  
3 8  1 1  
1 0 5  
C l o v e r ,  b o n e  m e a l  . . . . . . . .  . .  .  . . .  . .  
2 2 . 2  
5 9  
3 2  
1 0 6  C l o v e r ,  r o c k  p h o s p h a t e  .  . .  .  . .  .  .  . . .  
2 3 . 3  6 2  
3 5  
- ­
1 0 7  
M a n u r e  . .  .  .  .  .  . .  . . .  . . . . .  ,  .  .  .  . . . .  .  
1 6 . 5  
4 4 0  1 7  
1 0 8  C l o v e r ,  m a n u r e  . . . . .  .  .  .  . .  . .  . . . .  . .  
2 2 . 7  
6 0  3 3  
1 0 9  
M a n u r e ,  b o n e  m e a l  . . . .  . .  .  . . .  . .  .  .  ] 9 . 4  
5 2  2 5  
1 1 0  
Manure~ r o c k  p h o s p h a t e  . .  .  .  .  .  . . . .  ] 9 . 5  
5 2  
2 5  
1 1 1  
C l o v e r ,  m a n u r e ,  b o n e  m e a l  .  . . . . . . .  2 3 . 1  
6 2  3 5  

1 1 2  C l o v e r ,  m a n u r e ,  r o c k  p h o s p h a t e  .  . .  
2 3 . 3  
6 2  3 5  
* T h e  p o t s  u s e d  i n  t h e s e  i n v e s t i g a t i o n s  arel0~ i n c h e s  i n  d i a m e t e r ,  c o n s e q u e n t l y
1  g r a m  p e r  p o t  c o r r e s p o n d s  t o  1  p o u n d  p e r  s q u a r e  r o d  o r  t o  1 6 0  p o u n d s  p e r  a c r e .  T h e  
a c t u a l  y i e l d s  i n  g r a m s  p e r  p o t  a r e  g i v e n  b u t  t h e  r e s u l t s  a r e  a l s o  c o m p u t e d  t o  
b u s h e l s  p e r  a c r e .  I t  s h o u l d  b e  r e m e m b e r e d  ' t h a t  p o t  c u l t u r e s  c o n s t i t u t e  a n  i n t e n ­
s i v e  f o r m  o f  a g r i c u l t u r e .  T h e y  a r e  c a r r i e d  o n  u n d e r  a l m o s t  c o m p l e t e  c o n t r o l  a n d  
t h e  y i e l d s  o b t , a i n e d  a r e  u s u a l l y  t w o  o r  t h r e e  t i m e s  a s  m u c h  a s  c a n  b e  e x p e c t e d  i n  
t h e  f i e l d  u n d e r  o r d i n a r y  w e a t h e r  c o n d i t i o n s .  T h e y  a r e  n o t ,  h o w e v e r .  l a r g e r  t h a n  
c o u l d  b e  o b t a i n e d  i n  t h e  f i  e l d  u n d e r  p e r f e c t  w e a t h e r  c o n d i t i o n s .  ' . r h e  l a r g e s t  y i e l d
r e p o r t e d  i n  T a b l e  4  i s  2 5 . 3  g r a m s  p e r  p o t ,  o r  6 7  b u s h e l s  p e r  a c r e .  A  y i e l d  o f  5 4  
b u s h e l s  o f  w h e a t  p e r  a c r e  h a s  a c t u a l l y  b e e n  p r o d u c e d  o n  t h e  U n i v e r s i t y  f a r m  
u n d e r  f i e l d  c o n d i t i o n s .  
--
--
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11. 
TABLE 4-Continued. 
Wheat yields. 
Soil Increase 
pot Treatment applied. bushels 
No. Grams Bushels per acre. 
per pot. per acre. 
113 Potassium ...................... 11.3 30 

114 Clover, potassium ........ ..... .. 18.4 49 22 

115 Potassium, bone meal ............ 18.4 49 22 

116 Potassi"qm: rock phosphate ...... . 18.2 49 22 

117 Clover, potassi urn, bone meal . .. .. 21.9 Q8 31 

118 Clover, potassium, rode phosphate 21.9 58 31 

119 Manure, potassium ...... ... ..... 18.1 48 21 

120 Clover, manure, potassium ..... . . 19.1 51 24 

121 Manure, potassium, bone meal .... 19.3 51 24 

122 Manure, potassium, rock phosphate 19.0 51 24 

123 Clover, manure, potassium, 

bone meal. ................ 25.3 67 40 

124 Clover, manure, potassium, 

rock pho~phate ............ 25.3 67 40 

125 None ....... ... ... .. ........... 10.6 28 

It will be seen that the untreated soil (pot 101) yielded at the rate 

of27 bushels of wheat per acre (28 bushels on the duplicate pot No. 125). 

Where clover was turned under (102) th~ yield was increased by 16 

bushels; that is, from 27 to 43; and where bone meal was turned under 

- with clover (105) the rate of yield was 59 bushels per acre, the increase of 

32 bushels being just double that produced by clover without bone meal. 

Where raw rock phosphate was turned under with clover (106) the 
wheat yielded at the rate of 62 bushels per acre, making a total increase 
1 2  
o f  3 5  b u s h e l s  o v e r  t h e  y i e l d  o f  t h e  u n t r e a t e d  s o i l .  O f  t h i s  3 5 - b u s h e l  
i n c r e a s e ,  1 6  b u s h e l s  s h o u l d  b e  c r e d i t e d  t o  t h e  c l o v e r  a n d  1 9  b u s h e l s  t o  
t b e  r o c k  p h o s p h a t e .  
I t  w i l l  b e  o b s e r v e d  t h a t  r o c k  p h o s p h a t e  u s e d  a l o n e  p r o d u c e d  a n  
i n c r e a s e  o f  o n l y  1 1  b u s h e l s ,  w h i c h  a d d e d  t o  t h e  i n c r e a s e  o f  1 6  b u s h e l s  
d u e  t o  c l o v e r  a l o n e  m a k e s  o n l y  2 7  b u s h e l s .  I n  o t h e r  w o r d s  t h e  s u m  o f  
t h e  g a i n s  w h i c h  t h e y  m a k e  w h e n  u s e d  s e p a r a t e l y  w a s  8  b u s h e l s  l e s s  
t h a n  t h e  i n c r e a s e  p r o d u c e d  w h e n  t h e  r o c k  p h o s p h a t e  a n d  c l o v e r  w e r e  
t u r n e d  u n d e r  t o g e t h e r .  S o m e w h a t  s i m i l a r  r e s u l t s  a r e  p r o d u c e d  w i t h  
c l o v e r  a n d  b o n e  m e a l  w h e n  u s e d  s e p a r a t e l y  a n d  t o g e t h e r ;  a l s o  w i t h  b o n e  
m e a l  a n d  p o t a s s i u m ,  a n d  w i t h  r o c k  p h o s p h a t e  a n d  p o t a s s i u m ,  o n e  o f  
t h e  c h i e f  f u n c t i o n s  o f  t h e  p o t a s s i u m  a p p a r e n t l y  h e i n g  t o  i n c r e a s e  t h e  
a v a i l a b i l i t y  u f  t h e  p h o s p h o r u s  i n  t h e  b o n e  m e a l  a n d  i n  t h e  r o c k  p h o s ­
p h a t e .  S u c h  e x t r a o r d i n a r y  c o m b i n e d  a c t i o n  d o e s  n o t  a p p e a r ,  h o w e v e r ,  
f r o m  o t h e r  c o m b i n a t i o n s .  
A s  a  g e n e r a l  a v e r a g e  t h e  r o c k  p h o s p h a t e  h a s  m a d e  s l i g h t l y  b e t t e r  
g a i n s  t h a n  t h e  s t e a m e d  b o n e  m e a l .  A  d e t a i l e d  s t u d - y  o f  T a b l e  4  i s  
w o r t h  w h i l e .  I t  o f f e r s  s o m e  o t h e r  v a l u a b l e  c o m p a r i s o n s  a n d  r e v e a l s  
s e v e r a l  i n t e r e s t i n g  r e s u l t s ,  s o m e  o f  w h i c h  a r e  r e a d i l y  u n d e r s t o o d  w h i l e  
o t h e r s  w i l l  r e q u i r e  f u r t h e r  i n v e s t i g a t i o n .  
V A L U E  O F  P O T  C U L T U R E S  
I t  i s  a p p r o p r i a t e  t o  e m p h a s i z e  t h e  f a c t  t h a t  t h o s e  w h o  s t u d y  v e r y  
t h o r o u g h l y  c a r e f u l l y  c o n d u c t e d  p o t  c u l t u r e  e x p e r i m e n t s  a r e  t h o s e  w h o  
h a v e  t h e  m o s t  r e s p e c t  f o r  t h e  r e s u l t s  w h i c h  p o t  c u l t u r e s  f u r n i s h .  T h e  
i n f o r m a t i o n  o b t a i n e d  i n  p o t  c u l t u r e  w o r k  i s  u s u a l l y  r e l i a b l e  a n d  c o r ­
r e c t ,  a l t h o u g h  t w o  o r  t h r e e  y e a r s '  f i e l d  e x p e r i m e n t s  a r e  c o m m o n l y  
r e q u i r e d  b e f o r e  t h e  p o t  c u l t u r e  r e s u l t s  a r e  f u l l y  c o n f i r m e d ,  l a r g e l y  d u e  
t o  t h e  f a c t  t h a t  f i e l d  p l o t s  a r e  r a r e l y  i f  e v e r  e x a c t l y  u n i f o r m  a n d  c o m ­
p a r a b l e ,  a n d  t o  t h e  f a c t  t h a t  u n f a v o r a b l e  w e a t h e r  c o n d i t i o n s .  u n c o n ­
t r o l l e d  b y  h u m a n  a g e n c y ,  o f t e n  m o d i f y  t h e  t i e l d  r e s u l t s .  
C R O P  R O T A T I O N S  F O R  T H E  C O R N  B E L T  
I t  i s  s t r o n g l y  r e c o m m e n d e d  t h a t  a  d e f i n i t e  r o t a t i o n  b e  a d o p t e d  a n d  
t h a t  t h i s  r o t a t i o n  b e  a d h e r e d  t o  a s  c l o s e l y  a s  p o s s i b l e .  A s  a  r u l e  t h e  
f a r m  s h o u l d  b e  d i v i d e d  i n t o  a s  m a n y  f i e l d s  a s  t h e r e  a r e  c r o p s  i n  t o e  
r o t a t i o n ,  s o  t h a t  e v e r y  c r o p  m a y  b e  r e p r e s e n t e d  e v e r y  y e a r .  
A  t h r e e - y e a r  r o t a t i o n  o f  c o r n ,  o a t s ,  a n d  c l o v e r  i s  g o o d ,  b u t  i t  a l l o w s  
o n  a  g i v e n  f i e l d  o n l y  o n e  c r o p  o f  c o r n  i n  t h r e e  y e a r s  a n d  r e q u i r e s  o n e ­
t h i r d  o f  t h e  f a r m  t o  b e  a l w a y s  i n  c l o v e r .  W i t l l  t h e  p r e s e n t  l a r g e  s t o c k  
o f  n i t r o g e n  a n d  h u m u s  s t i l l  c o n t a i n e d  i n  o u r  o r d i n a r y  p r a i r i e  s o i l ,  i t  i s  
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not necessary to limit the prod uction of corn to a single crop in the 
rotation, especially if the corn stalks are cut and plowed under, and if 
the oats, clover, and perhaps some of the corn, are fed, the straw used 
for bedding and all manure returned to the land. 
More than two crops of corn, however, ought not to be grown in 
succession, but even in grain farming two corn crops can be grown in 
the rotation if a proper system is adopted. 
A FOUR-YEAR ROTATION 
If corn is grown for two years followed by oats the third year (clover 
being seeded with the oats), and a full crop of clover raised the fourth 
year, we have a yery satisfactory and profitable four-year rotation. 
As a rule a catch crop of clover should be seeded in the first-year 
corn when it is " laid by," the clover being allowed to grow until the 
ground is plowed for corn the following spring. . The st,alks should be 
well broken and the ground should then be disked before plowing for 
corn. Cow peas or soy beans may be seeded in the second-year corn at 
the last cultivation, provided the corn does not grow too rank. Clover 
ought not to be seeded in the second-year corn because it would not be 
killed by disking for oats the following spring, and also because the 
oats must be seeded too early to allow any spring growth of clover. 
In grain farming the oats should be cut high, leaving as much 
straw on the ground as possible. Unless the second-growth clover is 
well filled and can be cut for seed with good profit. most of it should be 
plowed under in the fall to help maintain the nitrogen and humus 
and to get half of the corn ground faU plowed so as to save time in the 
spring. Of course it is especia.lly desirable to try to harvest enough 
clover seed to supply the farm. 
ApPLYING PHOSPHORUS 
After the first clover crop is cut, 600 to 800 pounds of steamed bone 
meal or 1200 to 1500 pounds of raw rock phosphate, pel' acre, should be 
applied. This may be done at any convenient time before the fall 
plowing begins, the phosphate being plowed under with the second­
growth clover~ or, where this is cut for seed, with manure if possible. 
DIVIDING THE FARM 
A 160-acre farm should be di vided into four approximately 40-acre 
fields, and each year there would be 80 a.cres in cum, 40 acres in oats, 
and 40 acres in clover. Every year there would be 40 acres of clover 
ground to be treated with phosphorus and fall-plowed for corn, and 
another 40 acres of new clover (seeded in the corn) to be spring-plowed 
for corn. There would be plenty of oats to feed and some to sell, plenty 
of clover for feed and pasture and some to plow under, and there would 
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b e  m o r e  p r o f i t  i n  t i l e  c o m  r a i s e d  t h a n  t h e r e  i s  i n  a n y . s y s t e m  w h e r e  
c o r n  a n d  o a t s  a r e  t h e  o n l y  s t a n d a r d  c r o p s .  
L A N D O W N E R  A N D  T E N A N T  
O n  r e o t e d  l a n d  i t  i s  b e l i e v e d  t h a t  t h e  l a n d o w n e r  s h o u l d  p a y  f o r  
h a l f  t h e  c l o v e r  s e e d ,  w h e n  i t  m u s t  b e  b o u g h t ,  a n d  t h a t  h e  s h o u l d  p a y  
f o r  a l l  o f  t h e  b o n e  m e a l  o r  r o c k  p h o s p h a t e ,  d e l i v e r e d  a t  t h e  l o c a l  r a i l ­
r o a d  s t a t i o n ,  t h e  t e n a n t  t o  h a u l  a n d  a p p l y  i t .  
R E S T O R I N G  P L A N T  F O O D  
I f  l a r g e  c r o p s  a r e  r e m o v e d  t h e  t o t a l  s t o c k  o f  p l a n t  f o o d  e v e n  i n  t h i s  
p r o d u c t i v e  s o i l  c a n  b e  v e r y  m a r l { c d l y  r e d u c e d  d u r i n g  · t h e  a c t i v e  l i f e  o f  
o n e  g e n e r a t i o n .  I n  a c t u a l  p r a c t i c e  t h i s  d e p l e t i o n  o f  p l a n t  f o o d  a f f e c t s  
c h i e f l y  t h e  e l e m e n t s  n i t r o g e n  a n d  p h o s p h o r u s ,  t h e  s u p p l y  o f  p o t a s s i u m  
i n  t h e  s o i l  b e i n g  e x c e e d i n g l y  a b u n d a n t  a n d  t h i s  e l e m e n t  b e i n g  l a r g e l y  
r e t u r n e d  i n  t h e  s t a l k s ,  s t r a w ,  a n d  f a r m  m a n u r e .  
W h e r e  p h o s p h o r u s  h a s  b e e n  a p p l i e d  i n  t h e  t h r e e - y e a r  r o t a t i o n  o n  
t h e  U n i v e r s i t y  f i e l d ,  t h a t  i s ,  o n  t h r e e  h a l f - a c r e s  o n  s e r i e s  1 0 0 ,  2 0 0 ,  a n d  
3 0 0 ,  t h e  c o r n  c r o p s  a c t u a l l y  p r o d u c e d  d u r i n g  t h e  p a s t  t h r e e  y e a r s  h a v e  
a v e r a g e d  8 9  b u s h e l s  p e r  acre~ a n d  t h e  c r o p  n o w  g r o w i n g  p r o m i s e s  t o  
e x c e e d  t h a t  a v e r a g e  ( s e e  P l a t e  1 ,  l o w e r  v i e w ,  a n d  P l a t e  5 ) .  T h e  t o t a l  
n i t r o g e n  c o n t a i n e d  i n  t h e  s u r f a c e  7  i n c h e s  o f  t h i s  s o i l  b e f o r e  t r e a t m e n t  
w a s  s u f f i c i e n t  f o r  o n l y  4 5  s u c h  c r o p s  o f  c o r n ,  a n d  t h e  t o t a l  p h o s p h o r u s  
f o r  o n l y  6 5  s u c h  c r o p s .  
O f  c o u r s e  t h e  c l o v e r  c r o p  n o t  o n l y  s u p p l i e s  i t s e l f  w i t h  n i t r o g e n  b u t  
a l s o  e n r i c h e s  t h e  s o i l  i n  t h a t  e l e m e n t ,  b u t  o n  t h e  o t h e r  h a n d  l a r g e  c r o p s  
o f  c l o v e r  r e q u i r e  a s  m u c h  p h o s p h o r u s  a s  l a r g e  c r o p s  o f  c o r n .  P h o s ­
p h o r u s  i s  a l s o  r e m o v e d  f r o m  t h e  s o i l  b y  t h e  o a t  c r o p ,  a l t h o u g h  n o t  
i n  s u c h  l a r g e  a m o u n t s  a s  b y  c o r n  a n d  c l o v e r .  
T o  t h o s e  w h o  s t u d y  t h e  e x i s t i n g  i n f o r m a t i o n  i t  i s  p l a i n l y  a p p a r e n t  
t h a t  n i t r o g e n  a n d  p h o s p h o r u s  m u s t  b e  r e s t o r e d  t o  t h e  o r d i n a r y  p r a i r i e  
s o i l  o f  I l l i n o i s  i f  w e  a r e  t o  c o n t i n u e  t o  g r o w  s a t i s f a c t o r y  c r o p s .  T i l e  
n i t r o g e n  s h o u l d  o f  c o u r s e  b e  r e s t o r e d  a n d  m a i n t a i n e d  b y  a  l i b e r a l  u s e  
o f  c l o v e r  a n d  o t h e r  l e g u m e  c r o p s ,  t o g e t h e r  w i t h  t h e  a p p l i c a t i o n  o f  t h e  
m a n u r e  m a d e  o n  t h e  f a r m .  
I f  p h o s p h o r u s  i s  t h e  e l e m e n t  w h i c h  a l r e a d y  l i m i t s  o u r  e r o p  y i e l d s  
o n  t h i s  s o i l ,  a n d  i f  p h o s p h o r u s  i s  b e i n g  c o n t i n u a l l y  s o l d  f r o m  t h e  f a r m  
i n  g r a i n ,  o r  i n  t h e  b o n e s  o f  a n i m a l s ,  o r  i n  m i l k ,  t h e n  p h o s p h o r u s  m u s t  
b e  b r o u g h t  b a c k ,  e i t h e r  i n  c o r n ,  o r  i n  c o n c e n t r a t e d  f e e d s  ( a s  b r a n ,  o i l  
m e a l ,  e t c . ) ,  o r  i n  b o n e  m e a l  ( o r i g i n a l l y  a  f a r m  p r o d u c t ) ,  o r  i n  r o c k  
p h o s p h a t e  f r o m  o u r  g r e a t  n a t u r a l  d e p o s i t s ,  o f  w h i c h  m o r e  t h a n  a  m i l ­
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lions tons a year are now being exported from the United States to 
enrich the soils of Europe. 
Steamed bone meal and raw rock phosphate are natural products 
and they have absolutely no injurious effect on the land. The use of 
acid phosphates, acidulated bone meal, or acidulated manufactured 
so-called "complete" fertilizers is not advisej for general farming on 
the ordinary prairie ~oil of the corn belt. 
RESULT OF 28 YEARS' EXPERIMENTS 
In conclusion it is suggested that careful consideration be given to 
the information furnished in Table 5, giving the latest corn yields from 
different systems of farming on the University soil experiment fie1ds at 
Urbana, some of which have been under experiment since 1876. 
These data plainly indicate the ultimate effect of each system of 
cropping upon the fertility of the soil. Where corn has been grown 
continuously for 28 years the 1904 yield was 18 bushels lower than where 
the same system of croppinf;{ had been followed for only 10 years, the 
additional 18 years of cropping having reduced th~ yield per acre by 18 
bushels (from 40 to 22). In the two-year rotation the corn yield has 
been reduced 13 bushels (from. 49 to 36), and in the three-year rotation 
where corn follows clover, the corn yield bas been reduced 16 bushels 
(from 75 to 59), during the last 18 years. 
Where ground limestone and steamed bone meal are being applied 
in the three-year rotation, the yield of corn is increasing, the yield for 
1904 being 96 bushels of corn per acre, and the average for the last three 
years' (1902, 1903, and 1904) being 89 bushels per acre. 
These resnlts show the great value of suitable crop rotation, but 
they also show that crop rotation alone will not permanently maintain 
the fertility of the soil. 
VISITORS WELCOME 
The University experiment fields are always open to public inspec­
tion, and they are visited by hundreds of farmers every season. To see 
one field of corn which yields only 22 bushels and anotber which yields 
96 bushels, growing side by side on the same kind of soil (commonly 
valued at $150 an acre), and both receiving' the same cultivation, is an 
object lesson the importance of which everyone can understand and 
appreciate. 
If the productive capacity of one field is increased one bushel each 
year and that of another field is decreased one bushel each year, the 
one would produce 36 bushels more than the other after only] 8 years. 
Compare plots 5N and 306- 7 in Table 5. 
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T A B L : &  5 .  L A T E S T  A  C T U A L  C O R N  Y I E L D S  F R O M  U  N I V E R S I T Y  O F  I L L ­
I N O I S  S O I L  E  X P E R I M E N T  F I E L D S  A T  U R B A N A .  
D l t i -
S o i l  
S o i l  C o r n  
m a t e e f ­
p l o t  
C r o p  r o t a t i o n  p r a c t i c e d .  t r e a t m e n t  p e r  a c r e ,  
f e c t  o n
N o .  
a p p l i e d .  b u s h e l s .  
l a n d .  
3 N  
C o r n  1 8 7 6  t o  1 9 0 4 . .  . . . .  .  .  . .  .  .  N o n e  .  . . . . . . .  
2 2  
R u i n  

6 0 1 - 2  P a s t u r e  ] 8 7 6  t o  1 8 9 4 ;  c o r n  
1 8 9 5  t o  1 9 0 4 . . . . .  . . . . . . . . . . .  
N o n e  . . . .  . . . .  4 0  
R u i n  
4 N  
I C o r n  a n d  o a t s  1 8 7 6  t o  1 9 0 4  . . . .  
N o n e  . . . . . . . .  
3 6  
R u i n  

5 0 2 - 3  P a s t u r e  1 8 7 6  t o  1 b 9 4 ;  c o r n  
a n d  o a t s  1 8 9 5  t o  1 9 0 1  . . .  .  .  .  .  
N o n e  . . . . . . . .  
4 9  R u i n  
5 N  C o r n ,  o a t s ,  c l o v e r  1 8 7 6  t o  1 9 0 4  
N o n e  . .  .  .  . .  . .  
5 9  R u i n  
R u i n
3 0 2 - 3  1  P a s t u r e  1 8 1 6  t o  1 8 9 4 ;  c o r n ,  
7 5  
I S e e 5 N . ]  
o a t s ,  c l o v e r  1 8 9 5  t o  1 9 0 4  . . .  . .  
N o n e  .  . . . . . . .  

R a p i d
3 0 4 - 5  1  S a m e  a s  a b o v e  . . . . . . . . . . . . . .  
L i m e  . . . . . . .  
8 6  
r u i n  

I  
S e e  
3 0 6 - 7  f : 5 a m e  a s  a b o v e  .  .  . .  .  .  .  .  . .  . .  . .  p h o s p h o r u s  
N o t e  1  
L i m e ,  }  
9 6  
I L i m e ,  }  
S e e
3 0 8 - 9  S a m e  a s  a b o v e  . . . . .  . .  .  .  . .  .  .  .  phosp~orus, 
9 5  
N o t e  2  
I  .  p o t a s s I U m  
N O T E  1 .  T h i s  s y s t e m  o f  r o t a t i o n  a n d  s o i l  t r e a t m e n t  w i l l  p e r m a n e n t l y  m a i n ­
t a i n  t h e  f e r t i l i t y  o f  t h e  s o i l  i f  t h e  h a y ,  s t r a w ,  a n d  c o r n  s t a l k s  a r e  r e t u r n e d  t o  t h e  
l a n d  d i r e c t l y  o r  i n  m a n u r e .  
N O T E  2 .  T h e  a d d i t i o n  o f  p o t a s s i u m  i s  a t  p r e s e n t  u n p r o f i t a b l e  a n d  w i l l  n e v e r  
b e  n e c e s s a r y  i f  t h e  s u g g e s t i o n s  i n  N o t e  1  a r e  f o l l o w e d .  
F o r  m o r e  d e t a i l e d  i n f o r m a t i o n  r e g a r d i n g  s o i l s ,  t h e  p r i n c i p l e s  o f  s o i l  
i m p r o v e m e n t ,  a n d  t h e  p u r c h a s e  a n d  u s e  o f  p l a n t  f o o d  m a t e r i a l s ,  t h e  
r e a d e r  i s  r e f e r r e d  t o  I l l i n o i s  C i r c u l a r  N o .  8 7 ,  w h i c h  w i l l  b e  s e n t  f r e e  o f  
c h a r g e  u p o n  r e q u e s t  t o  t h e  E x p e r i m e n t  S t a t i o n ,  U r b a n a ,  I l l i n o i s .  
